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Hydrogels have been attracting increasing attentions, since they mimic
the extracellular matrix environment and can be used as delivery sys-
tems for cells or bioactive agents. Silk ﬁbroin is a well recognized and
compatible biopolymer for tissue engineering applications. The tradi-
tional methods to prepare silk ﬁbroin (SF) hydrogels take advantage of
the conformation transition from amorphous to b-sheet in aqueous SF
solution. During this procedure, the gelation time normally varies from
hours to months depending on the methods used. The relative long
gelation time of those methods limits their practicality as in situ inject-
able systems for incorporation of cells or drugs. Furthermore, most of
these approaches are not suitable for cell/drug incorporation in the silk
hydrogel. The current study provides an approach to develop a new SF
hydrogel within a few minutes in physiological conditions via peroxi-
dase mediated cross-linking. The inﬂuence of silk concentration, and
the content of peroxidase and hydrogen peroxide on the physicochemi-
cal properties of the hydrogels were studied. The results showed that
the gelation time of the silk hydrogel decreased with increasing silk and
peroxidase content, and can be tuned between 4 to 50 minutes. The
storage moduli of the hydrogels improved via increasing the hydrogen
peroxide content and silk concentration, ranging from 0.25 to
5.20 kPa. The fast formed hydrogels showed extreme elasticity and
transparent appearance. There were no differences of the silk hydrogel
in the visible light absorbance, before and after the gelation. The domi-
nant conformation of the formed silk hydrogels was amorphous, con-
ﬁrmed by Fourier Transform Infrared Spectroscopy. Interestingly, the
prepared hydrogels were of ionic strength and pH responsive proper-
ties. Its size or wet weight increased in solutions of low ionic strength
or basic pH, and vice versa. Cells could be incorporated into the hydro-
gels and were viable up to 11 days. Cytotoxicity results demonstrated
that these hydrogels were non-cytoxic. After subcutaneous implanta-
tion in mice for 2 and 4 weeks, the SF hydrogels induced no inﬂamma-
tion reactions in vivo. This study provides a facile approach to prepare
injectable SF hydrogels with dual stimuli-responsive properties. The
unique properties of these hydrogels exhibit innumerous potential
applications, such as for oral drug delivery, adipose tissue regeneration,
artiﬁcial cornea, wound dressing, and cartilage regeneration.
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Damage to the Peripheral Nervous System (PNS) is remarkably com-
mon and occurs mainly from trauma or a complication of surgery.
Although recovery of nerve function occurs in some mild injuries, out-
comes are frequently poor following severe trauma, resulting in long-
term impairment of limb function, dysaesthesia and pain, often with
associated psychological effects. In contrast to the central nervous sys-
tem, the PNS includes an intrinsic capacity to regenerate. Currently, the
gold standard autograft repair of the damaged peripheral nerve is far
from optimal and is often disappointing. The alternative to the use of
grafts is the use of a scaffold that consists in an artiﬁcial nerve guide,
namely a hollow tube, combined with engineered biomaterials ﬁlling
its interior in order to provide topographical cues as it has been postu-
lated that axon elongation requires guidance by contact with appropri-
ate substrates. In the scope of the Biohybrid project, chitosan (CS)
powders from Altakitin were supplied and its cytotoxicity was assessed.
According to cell viability percentage, no cytotoxicity was observed.
Using these biomedical grade powders, biodegradable scaffolds were
developed to support neuronal regeneration using the electrospinning
technique to produce nanoﬁbers from chitosan solutions. Random and
aligned nanoﬁbers were produced and characterized, using techniques
such as FTIR, SEM, AFM, DSC and contact angle. To produce a mesh of
random chitosan ﬁbers with no beads or other defects, a 5% chitosan
solution in triﬂuoroacetic-acid and dicloromethane as solvents, in the
proportion of 70:30 was used. They are super hydrophilic, defect-free
and have an average diameter of 184  36 nm. Yarns of aligned chito-
san ﬁbers were obtained using the two blades placed in line set up,
with the exact same conditions used to obtain random nanoﬁbers. In vi-
tro tests to characterize L929 cells viability (MTS assay) and prolifera-
tion (DNA quantiﬁcation) on nanoﬁbers scaffold were performed.
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